Sex modifies the consequences of extended fructose consumption on liver health, motor function, and physiological damage in rats.
Sex differences are evident in the presentation of metabolic symptoms. A shift of sex hormones that signal the onset of puberty combined with a poor diet consumed in adolescence is likely to have sex-specific, long-term impacts on adult physiology. Here, we expanded on existing literature to elucidate the sex-specific mechanisms driving physiological deficits following high fructose consumption. Male and female Wistar rats were fed a high-fructose (55%) diet beginning immediately postweaning for 10 wk. Female rats fed the high-fructose diet displayed elevated weight gain and extensive liver pathology consistent with markers of nonalcoholic fatty liver disease (NAFLD). Male rats fed the high-fructose diet exhibited increased circulating glucose along with moderate hepatic steatosis. Levels of cytokines and gene expression of inflammatory targets were not altered by fructose consumption in either sex. However, circulating levels of markers for liver health, including alanine transaminase and uric acid, and markers for epithelial cell death were altered by fructose consumption. From the alterations in these markers for liver health, along with elevated circulating triglycerides, it was evident that liver health had deteriorated significantly and that a number of factors were at play. Both adult fructose-fed male and female rats displayed motor deficits that correlated with aberrant structural changes at the neuromuscular junction; however, these deficits were exacerbated in males. These data indicate that consumption of a high-fructose diet beginning in adolescence leads to adult pathology that is modified by sex. Identification of these sex-specific changes has implications for treatment of clinical presentation of metabolic syndrome and related disorders.